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(54) THERMOPLASTIC ELASTOMER COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a thermoplastic elastomer compsn. excellent 
in moldability, strengths, and hardness by heating and mixing a 
reactional product of a diene- propylene copolymer with an unsatd. 
compd., a crosslinkable acrylic rubber, and a crosslinker in a 
specified wt. ratio. 

CONSTITUTION: Propylene contg. 0.05-20mol% nonconjugated 
diene monomer of the formula (wherein Rl, R2, and R3 are each H 
or 1-8C alkyl; and (n) is 1-10) (e.g. 4-methyl-l,4-hexadiene) is 

copolymerized. The resulting copolymer or its mixture with another ^ 
crystalline propylene polymer is reacted with an ethylenically or 
acetylenically unsatd. compd. having an acid anhydride, carboxyl, 
ethoxy, or amino group. 100 pts.wt. in total of 20-70 pts.wt. the 
reactional product and 80-30 pts.wt. acrylic rubber having 
crosslinkable groups is mixed with 0.1-10 pts.wt. crosslinker for 
acrylic rubber, thus giving the objective thermoplastic elastomer 
compsn. 
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(57) [Abstract] 

[Constitution] hcluding component A to C, kneading composi 
tion which becomes undo- heating condition,it acquired, 
component (B) thermoplastic elastomer composition which 
exists as dispersed particle. 

A: Propylene copolymer which specific unconjugated diene mo 
nomer 0.05 to 20 mole% is contained or of therrrixture and 
reaction product of specific functional group-containing alkene 
oralkyne 

20 to 70 parts by weight 

B: Acrylic rubber 80 to 30 parts by weight 

C: Vis-a-vis total 1 00 parts by weight of crosslinking agent A + 
B, 0.1 to 10 parts by weight 

[Effects)] Inmoldability, hardness, mechanical strength an 
d oil resistance, high level it issomething which possesses 
balance which is superior. 



TIEJ£# (A) , (B) (C) 
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[ClainXs)] 

[Claim 1] Including below-mentioned component (A), (B) and ( 
Q, kneading compositionwhich becomes under heating 
condition, it acquired, component (B) thomoplastic elastomer 
composition whichexists as dispersed particle. 

Component (A): From below-mentioned Formula (1) 0.05 to 20 
mole% contain unconjugated diene monomer ofthel kind 
which is chosen at least copolymer of propylene and said diene 
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monomerwhich, Or a blend of said copolymer and other 
crystalline propylene polymer, at least possess basis ofthe 1 
kind which is chosen from blend and acid anhydride group , 
caiboxyl group , the epoxy group and amino group which are 
contained being in said blend theabove-mentioned diene 
monomer 0.05 to 20 mole% ethylenic or acetyienicly 
unsaturated compound and, reaction product (However, content 
in component (A) of said ethylenic or acetyienicly unsaturated 
conpoundistothelS weigfit% ) . 20to70partsbyweigit 

Component (B): It possesses functional group for crosslinking a 
cryiic rubber 80 to 30 parts by weight 

Component (Q : Reacting with functional group for cross linkin 
g of acrylic rubber, crosslinking it doesthe acrylic rubber 
crosslinking agent 

Vis-a-vis total amount 100 parts by weight of component (A) a 
nd component (B), 0.1 to 10 parts by weight Formula (I) 



tot. 



In Formula, as for Rl hydrogen atom or carbon number 1 to 8 
alkyi group, as for the R2 and R3 hydrogen atom or carbon 
number 1 to 8 alkyi group is shown in respective independence. 
However, there are not times when R2 and R3 is hydrogen 
atom together, n displays quantity of 1 to 1 0. 
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[Description ofthe Invention] 
[0001] ( Background of Invention ) 

[Field of Industrial Application] This invention regards thermop 
lastic elastomer composition where balance of mechanical 
strength and moldabilitywhich consist of propylene polymer , 
and acrylic rubber which contain polypropylene andespecially 
specific diene monomer is superior. 

[0002] 

[Prior Art] As for thermoplastic elastomer composition (Below , 
TPE you call), vulcanization step is unnecessary, application is 
developedand from feet that processing and recycle with 
molding machine of thethermoplastic resin are possible, in 
industrial parts and automotive part. 

[0003] Propylenic TPE is public knowledge with Japan Unexa 
mined Patent Publication Showa 48 - 26838 disclosure etc. But, 
if these inventors knows this composition, with, because oil 
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resistance or theheal resistance is inferior naturally there is a 
limit in application. Then, use of nitrile rubber , acrylic acid 
ester copolymer rubber and compatibility grant polymer is 
triedin order to improve this performance, (Such as Japan 
Unexamined Patent Publication Showa 56 - 143233 number and 
Japan Unexamined Patent Publication Showa 60 - 156738 
number each disclosure). 



[0 0 0 4] 

□ tfU>£TPEKfclvC. 1*MBB6 0-1 567 3 8 

xtf. 3l5iffiff«S. 3IK«Sr#SE. EISfcA^) fed: 
□ t? U > £ T P E £ g# t £ C i: T* fe 6 . 



[0004] 

[Problems to be Solved by the Invention] Still but but, you can s 
ee improvement in tensile strength , elongation at break , the 
compressive permanent strain and oil resistance, in above- 
mentioned polypropylene type TPE, due to Japan Unexamined 
Patent Publication Showa 60 - 156738number etc, you use 
these as substitute of vulcanized rubber, margin ofimprovement 
remains, problem which this invention should improve, 
moldability , hardness and the mechanical strength ( for 
example tensile strength , elongation at break and 
compressive permanent strain ) and is to offer level of oil 
resistance and polypropylene type TPE which issuperior in 
those balances. 
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[0005] 

[Means to Solve the Problems] ( summary of invention ) 

<Gist> As for these inventors, concerning TPE as for result of 
examiningconcerning various additive, kneading with propylene- 
based copolymer component and acrylic rubber component 
whichcontain specific diene monomer under heating condition, 
TPE which is chosendiscovered level of moldability , hardness , 
mechanical strength and oil resistanceand and fact that it is 
superior in balance reached to this invention. 

[0006] Namely, including below-mentioned component (A), (B) 
and (Q, kneading thecomposition which becomes under 
heating condition, it acquired thermoplastic elastomer 
composition due to the this invention, component (B) it exists 
as dispersed particle, it is something which is madefeature. 

[0007] Component (A): From below-mentioned Formula (I) 0.0 
5 to 20 mole% contain unconjugated diene monomer of thel 
kind which is chosen at least copolymer of propylene and said 
diene monomerwhich, Or a blend of said copolymer and other 
crystalline propylene polymer, at least possess basis ofthe 1 
kind which is chosen from blend and acid anhydride group , 
carboxyi group , the epoxy group and amino group which are 
contained being in said blend theabove-mentioned diene 
monomer 0.05 to 20 mole% ethylenic or acetyienicly 
unsaturated compound and, reaction product (However, content 
in component (A) of said ethylenic or acetyienicly unsaturated 
compound is to thel 5 weight% ) . 20to70partsbyweigit 
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Component (B): It possesses functional group fin* crosslinking a 
crylic rubber 80 to 30 parts by weight 

Component (Q : Reacting with functional group for oosslinkin 
g of acrylic rubber, crosslinking it doesthe acrylic rubber 
crosslinking agent 

Vis-a-vis total amount 1 00 parts by weigjit of component (A) a 
nd component (B), 0.1 to 10 parts by weight Formula (I) 
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61 Formula, as for Rl hydrogen atom or carbon number 1 to 8 
alkyi group, as for the R2 and R3 hydrogen atom or carbon 
number 1 to 8 alkyi group is shown in respective independence. 
However, there are not times when R2 and R3 is hydrogen 
atom together, n displays quantity of 1 to 10. 

[0008] <Effective fruit> TPE due to this invention high level 
is something which possessesthe balance which is superior 
moldability , hardness and mechanical strength (for example 
tensile strength , elongation at break and compressive 
permanent strain ),in oil resistance. Therefore, TPE due to 
this invention, is, something which such asvarious part inside 
engine room is suited for automobile and industry fieldand 
various part of machine. 

[0009] (concrete description of invention) 

(1) Constituent 

<Component (A)> Is used with this invention as for component 
(A) Which, From below-mentioned Formula (1) 0.05 to 20 
mole% contain unconjugated diene monomer of thel kind 
which is chosen at least copolymer of propylene and said diene 
monomerwhich, Or a blend of said propylene copolymer and 
other crystalline propylene polymer, at least possess functional 
group ofthe 1 kind which is chosen from blend and acid 
anhydride group , carboxyi group , the epoxy group and amino 
group which are contained being in said blend theabove- 
mentioned diene monomer 0.05 to 20 mole% ethyienic or 
acetyienicly unsaturated compound and, reaction product 
(However, content in component (A) of said ethyienic or 
acetyienicly unsaturated compound is to thel 5 weight %. ) . 
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(In Formula, as for Rl hydrogen atom or carbon number 1 to 
8 alkyi group, as for the R2 and R3 hydrogen atom or carbon 
number 1 to 8 alkyi group is shown in respective independence. 
However, there are not times when R2 and R3 is hydrogen 
atom together, n displays quantity of 1 to 10. ) 

[001 1] As example of unconjugated diene monomer of above F 
onnula(I), (jpl) 1,4- dienes (Namely n=l), for example 4 

- rrethyi -1,4- hexadiene , the5- methyl -1,4- 
hexadiene , 4,5- dimethyl -1,4- hexadiene , 4- ethyl 
-1 ,4- hexadiene , 5- ethyl -1 ,4- hexadiene , 4,5- 
diethyi -1,4- hexadiene , 4- methyl -1,4- heptadiene , 
the5- methyl -1 ,4- heptadiene , 4,5- dimethyl -1 ,4- 
heptadiene , 4- ethyl -1 ,4- heptadiene , 5- ethyl -1,4 

- heptadiene , 4,5- diethyl -1,4- heptadiene , 4- 
methyi -1,4- octadiene , the5- methyl -1,4- octadiene , 
4,5- dimethyl -1,4- octadiene , 4- ethyl -1,4- 
octadiene , 5- ethyl -1 ,4- octadiene , 4,5- diethyl -1 ,4 

- octadiene , 4- methyl -1 ,4- nonadiene , the5- 
methyl -1 ,4- nonadiene , 4,5- dimethyl -1 ,4- 
nonadiene , 4- ethyl -1,4- nonadiene , 5- ethyl -1,4- 
nonadiene and 4,5- diethyl -1,4- nonadiene etc, 



[0012] iP) 1 ,5- dienes (namely, n=2), for example 5- me 
thyl -1 ,5- heptadiene , 6- methyl -1 ,5- heptadiene , 5, 
6- dimethyl -1,5- heptadiene , 5- ethyl -1,5- 
heptadiene , 6- ethyl -1 ,5- heptadiene , 5,6- diethyl -1 , 
5- heptadiene , 5- methyl -1 ,5- octadiene , 6- methyl 
-1,5- octadiene , 5,6- dimethyl -1,5- octadiene ,5- 
ethyi -1,5- octadiene , 6- ethyl -1,5- octadiene , 5,6 
- diethyl - octadiene , 5- methyl -1,5- nonadiene , 6- 
methyl -1,5- nonadiene , 5,6- dimethyl -1,5- 
nonadiene , 5- ethyl -1,5- nonadiene , 6- ethyl -1,5- 
nonadiene and 5,6- diethyl -1,5- nonadiene etc, 



[0013] <m) 1,6- dienes (namely, n=3), for example 6- met 
hyl -1,6- octadiene , 7- methyl -1,6- octadiene , 6,7 
- dimethyl -1 ,6- octadiene , 6- ethyl -1 ,6- octadiene , 
7- ethyl -1,6- octadiene , 6,7- diethyl -1,6- 

P.6 
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octadiene , 6- methyl -1,6- nonadiene , 7- methyl -1, 
6- nonadiene , 6,7- diethyl -1,6- nonadiene ,6- ethyl 
-1,6- nonadiene , 7- ethyl -1,6- nonadiene and 6,7- 
diethyl -1,6- nonadiene etc, 



[0014] (X) l J. dienes (namely, n=4), for example 7- met 
hyl -1 ,7- nonadiene , 8- methyl -1 ,7- nonadiene , 7,8 

- dimethyl -1,7- nonadiene , 7- ethyl -1,7- 
nonadiene , 8- ethyl -1,7- nonadiene andthe 7,8- 
diethyl -1,7- nonadiene etc, it is listed. 

[0015] 6- methyl -1,5- heptadiene , 6- methyl -1,5- 
octadiene , 6- methyl -1,6- octadiene , 7- methyl -1,6 

- octadiene , 8- methyl -1,7- nonadiene or other branch 
unconjugated diene , especially6- methyl -1,6- octadiene 
and 7- methyl -1,6- octadiene , 7- methyl -1,6- 
octadiene , is desirable especially even amongthese. These 
dienes may be blend above double. 

[0016] As for production of copolymer which contains diene m 
onomer, optionalmethod of public knowledge. Method of 
being stated in for example Japan Unexamined Patent 
Publication Showa 56 - 30414 disclosure. It is possible to do 
with. If as for copolymer of this kind of unconjugated diene 
monomer and propylene, main component is thepropylene, at 
same time diene monomer of above-mentioned (I) isincluded 
predetermined amount (Detailed postscript), it is possible to 
contain (Vis-a-vis total of propylene, to for example 20 
mole%) other a olefin orwith unsaturated monomer as 
auxiliary component and As other a olefin or unsaturated 
monomer, there is a ethylene , a butene -1, a vinyl acetate , 
a styrene and a vinyl silane etc, these may be contained with 
copolymerization ofeny type such as random , block and graft. 
In addition, this containing diene propylene copolymer may be 
blend of multiple kinds ofthe same copolymer. 

[0017] Furthermore if and, as for this containing diene propyle 
ne copolymer, said diene monomer isincluded predetermined 
amount (Detailed postscript), that and it is possible to be a 
blend of thesaid diene uncontained polymer of irascibility. As 
for that kind of polymer if it is a containing diene propylene 
copolymer and a irascibility, thetypes is optional, but saying 
from gist of this invention, it is gpodto be something which is 
not a polymer of those which possess acid anhydride groupetc 
which should react with this containing diene propylene 
copolymer. Desirable polymer is something which corresponds 
to composition whichexcludes said diene from containing diene 
propylene copolymer. Desirable polymer is crystalline 
propylene polymer. 
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[001 8] Content in said containing diene propylene copolymer 
of unconjugated diene monomer which is shownwith above ^^Mmm 
Formula (I) or in said containing diene propylene copolymer ^Hjft^^ 
blend, 0.05 to 20 mole% , preferably 0. 1 5 to 1 2 mole% and 
particularly preferably 0.2 to 6 mole% , is range. This content 
becomes insufficient with too little compatibilization effect or 
theimprovement effect of property, in excess occurrence of 
local gelation and control ofthe dispersed grain size become 
difficult and are not desirable. 

[001 9] Component (A) with this invention alkene or alkyne m 
onomer which possesses theacid anhydride group etc in above- 
mentioned containing diene propylene copolymer (Outside 
single article, feet that it is possible to be a blend is asbefore 
inscribed ) reacting, issomething which becomes. Of this kind 
of functionality unsaturated compound and containing diene 
propylene copolymer addition reaction of ethyienically 
unsaturated bond inthe functionality unsaturated compound and 
remains ethyienically unsaturated bond in containing diene 
propylene copolymer with orreaction of polyaddition or is 
polymerization mainly. Even in addition, pullout of hydrogen 
on tertiary carbon due to additionof containing diene propylene 
copolymer or functionality alkene or be also a possibility of 
graft bondof alkyne might. In addition, functionality 
unsaturated compound when it is something which contains 
active hydrogenas unsaturated bond, for example functional 
group or a amino group (Those which at least have 
unsubstituted hydrogen atom of 1 . ) it is when, also possibility 
ofthe Michael type addition reaction of ethyienically 
unsaturated bond in containing diene propylene copolymer will 
bethought. INDEX 28 TRANSLATED AS: caiboxyl group... 

[0020] Well, unsaturated compound which reacts with above-m 
entioned containing diene propylene copolymeror containing 
diene propylene copolymer blend at least basis of one kind 
which is chosenfrom acid anhydride group , carboxyl group , 
epoxy group and amino group is something whichpossesses 
double bond or triple bond in possessing and intramolecular 
asthe unsaturated bond. In each case of aliphatic type 
unsaturated hydrocarbon compound and aromatic type 
unsaturated hydrocarbon compound it is a usable, those 
whichpossess preferably a,(3 unsaturated double bond are 
used 

[002 1] (-<) As acid anhydride group-containing unsaturated c 
ompound, there is a maleic anhydride , a citraconic acid 
anhydride and a chloro maleic anhydride, etc there is a 
preferably maleic anhydride. 

( n ) As carboxyl group-containing unsaturated compound, the 
re is a acrylic acid , a methacrylic acid , a crotonic acid , a 
itaconic acid and a cinnamic acidetc, it is a preferably acrylic 
acid and a methacrylic acid. 
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As epoxy group-containing unsaturated compound, there 
is a glycidyi acrylate , a glycidyi methacrylate , a glycidyi 
itaconate esters , a ally! glycidyi ether , a 2- methyl ally! 
glycidyi ether , a3,4- epoxy butene , a 3,4- epoxy -3- 
methyi -1- butene , a 3,4- epoxy -1 - pentene , a 3,4 
- epoxy -3- methylpentene and a p- glycidyi styrene 
etc, glycidyi aoyiate and the glycidyi methacrylate are 
desirable. 



[0022] (X) As amino group-containing unsaturated compound, 
alkyi ester derivative of arrdnoethyi acrylate , 
propylaminoethyl acrylate , dimethyl aminoethyi 
methacrylate and the aminopropyi methacrylate or other 
acrylic acid and methacrylic acid, there is a N- vinyl 
diethyiairdne , a N- methyl allyl amine or other vinyl amine 
derivative , a allyl amine , a methacryl amine or other allyl 
amine derivative , and a p- amino styrene and a acryiamide 
etc. As been clear from these illustrations, " amino group " as it 
is called in the this invention is something which includes mono 
- or di - substituted amino group outside the typical N- 
unsubstituted amino group. 

[0023] Fact that it is desirable in these unsaturated compound is 
unsaturated compound whichpossesses acid anhydride group and 
epoxy group, especially, maleic anhydride andthe glycidyi 
methacrylate especially are desirable. 

[0024] Quantity of functional group-containing unsaturated co 
mpound which is contained in component (A) is, to theO.Ol to 
15wt%, preferably 0.01 to 10 wt% and particularly preferably 
0.05 to 8 wt% . Under 0.0 1 wt% being inferior to 
compatibility of acrylic rubber, to bedifficult to achieve 
dispersed state of this invention specified acrylic rubber, when 
15 wt% and the preferably 10 wt% , it exceeds, generating 
crosslinking reaction in inside component (A), becauseit 
becomes difficult to designate component (B) as dispersed 
particle, it is notdesirable. 

[0025] Propylene polymer which diene monomer of above For 
mula (T) 0.05 to 20 mole% is contained, or thatand reaction 
with blend of crystalline propylene polymer and unsaturated 
compound which at leastpossesses functional group of 1 kind is 
possible regarding any method ofthe melt method and 
solution method, melt mixing method is more desirable than 
reactivity of production cost and unsaturated compound, 
temperature at time of melt mixing 150 to 250 °C and 
preferably 1 70 to 230 °C , isgeneral. 

[0026] From feet that reactivity of unsaturated compound impr 
oves, peroxide it isdesirable at time of melt mixing to exist. 
You can use organic peroxide of public knowledge as peroxide 
which this time isused. As that kind of organic peroxide, there 
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is a for example t- butyl - hydroperoxide , a di -t- butyl 

- peroxide , a 2,2- bis 4- butyl - peroxy - octane , a 

t- butyl - peroxybenzoate , a bis 4- butyl - peroxy - 

isopropyl - benzene and a benzoyl peroxide etc, bis -t- y 

butyl - peroxy - isopropyl - benzene is desirable. 



[0027] Melt flow rate (MFR, 230 °C and load 2. 16 kg) of c 
omponent (A), 0.05 to 100 g^lO min , preferably 0.05 to 70 
g^lO min and particularly preferably 0.1 to 50 g^lO min , 
isrange. Li range whose value of MFR is smaller than 0.05 g^lO 
min themoldability being inferior, in range which in addition is 
larger thanthe 100g/10 min mechanical strength level ofTPE 
which is acquired being low, it isnot desirable. 

[0028] <Component (B)> Component (B) of thermoplastic elas 
tomer composition due to this invention is acrylic rubber. 

[0029] " acrylic rubber " rubber polymer which it owes to acryii 
c acid ester unit mainly rubber elasticity is meant withthe this 
invention. In addition, as for this acrylic rubber, following to 
place where commonuse it is done in rubber, being necessary, to 
be a crosslinkable, as forthis rubbery copolymer it is a 
copolymer of unsaturated monomer which possesses functional 
group , the for example ethylenic or acetyienic unsaturated 
group and carboxyi group , epoxy group, active chlorine 
containing group and or other functional groupwhich it should 
utilize in crosslinking. 

[0030] Therefore, one group of this kind of acrylic rubber is so 
mething which themonomer which possesses functional group 
which can form crosslinked structure in acrylic acid esterthe 
necessary amount is copolymerized. 

[003 1 ] Other one group of acrylic rubber which is used for this i 
nvention, " elastomer " monomer other than acrylic acid ester 
and acrylic acid ester, is copolymer of for example ethylene , 
the propylene and isobutene or other a olefin and/or , for 
example butadiene , isoprene and chloroprene or other 
conjugated diene. 

[0032] You can list carbon number 2 to 3 and preferably 2 whi 
ch one end with alkyi groupthe rubber elasticity as acrylic acid 
ester which it bears mainly, carbon number 1 to 12 and 
preferably 1 to 8,the ester of rrwnohydric alcohol, for 
example methyl acrylate and same ethyl , same butyiand same 
ethylhexyi , and carbon number 1 to 6 and preferably 1 to 4, 
etherification are done,the ethyleneglycol or polyalkyiene 
glycol (To include polymerization alkylene ether, as for 
degree of polymerization 2 to 4 extent ) with same ethoxyethyi 
as ester and the for example methoxyethyl acrylate, same 
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methoxy ethoxyethyl , in addition, as representative example. 
Among these forma- is desirable. It can jointly use these, inside 
each group and between respectivegroups. 

[0033] With acrylic acid ester monomer which should bear port 
ion of rubber elasticity,as before inscribed, is a olefin , for 
example ethylene , propylene or isobutene,in addition is 
conjugated diene , for example butadiene , isopreneor 
chloroprene. 

[0034] As for functional monomer in order to give crosslinked 
structure, as for example unconjugated diene and onefor for 
example component (A) before those of Formula (I) which was 
inscribed, for example 4- methyl -1,4- hexadiene , 
alkylidene and-* jpl 1 # jpl 1 * >, for example ethyiidene , 
the norbomene , carboxyl group^xmtaining monomer , for 
example (meth)acrylic acid , epoxy group-containing 
monomer and for example glycidyl (meth)acrylate (" 
(meth)acryiic " With, generic we do acrylic and methacryl here. 
) , the allyl glycidyl ether , in addition, there is a active 
hydrogen atom-obtaining monomer , a for example 2- 
chloroethyi vinyl ether , a vinyl benzyl chloride , a vinyl 
chloro acetate andother things. 

[0035] core and/or side chain substituted or unsubstituted styren 
e (As for substituent such as lower alkyl , lower alkoxy , 
halogen and vinyl), methacryiic acid ester of monohydric 
alcohol of for example unsubstituted styrene , ethyienic 
unsaturated nitrile , the for example acryionitrile and carbon 
number 1 to 8 extent, there is a for example methyl 
methacrylate , a methacryiic acid tetrahydro benzyl , a di vinyl 
benzene and otherthings " nonelastic body 1 ' monomer which 
it is possible to copolymerize (There are times when those 
which possess cross-linking functional group are included. ) as. 

[0036] As desirable acrylic rubber, of acrylic acid Ci to 8 alkyl 
ester and copolymer of epoxy group or thecarboxyl group- 
containing monomer (mole composition =99.95:0.05 to 90:10 
of said ester : said monomer), it can illustrate acrylic acid Ci to 
8 alkyl ester , ethylene and copolymer (mole composition = 
89.95:10:0.05 to 10:80:10 of said ester : ethylene : said 
monomer) etc of OTboxyi groupKxmtaining monomer. 

[0037] Viscosity of component (B) melt flow rate of compone 
nt (A) is range whichdesignates component (B) as continuous 
phase in composition 20/80 to 70/30(weig]ht ratio) of 0.05 to 
100andthecorr^x)nent(A)/conponent(B). Concrete, 
Mooney viscosity ML l +4 (100 °Q in 100 °C is 10 to 150, 
preferably 10 to 120 and the particularly preferably 15 to 80. 

[0038] ML l +4(100 °Q undo- 10, continuous phase to do co 



ISTA's Paterra(trn), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable fir any detriment from its use. WWW: http://www.intlsciaice.com Tel:800-430-5727) 



P.ll 



tfLft (B) (C) iZcfcittMSMaaiCcfeiSEIST? 

flc# (B) (7>Kttifi<b. (B) $ 



[0 039] ML 1+4 (1 0 0°C) A<1 5 0£jg;t£| 
J*# (A) /dc» (B) (Dfflfilt20/80-70/ 

3oizfcixx. (b) tmmtottzzt&mnx- 

fe^ (C) (B) CDDjW^S&S^ffo 

r*. gwt-r*j«» (b> o»»tt^ffi4fs&tir. 



[0 0 4 0] <j£# (C) >*£Bj}|Cj;4&pJgteX^ 
XhT-«JS**#it*ia» (C) tt, (B) 0)7 

[0041] ca>sBflmi(D«ffi»a. m*<D7tvm 



[0 0 4 2] 7$S&£'£ti?ZitGtotLX\t* (-f 
) H»J>f;iAWfU>i?7S>. x*U>i?7S 
1. 4 -S?7Sy^>«0>linK^7S>H. ( 

□ ) h'JXf l/>f h75X 

75yx^;ux$y— ;u7S>SKDJiB*^^ , J75 

0\) 7i-b>i?75X 4, 4' ->^U> 

*>»0>**IS7 5>a. *<fe<5o 
[0043] BJK*«B»*fcl4*^7|?4rS/;i4t^*ft^ 

. Tb7*;ulk *rv:7*;Hk 72?e>». 

It* ->7*A«*&<*«. ^Vv7t-hS^b^ 

tUTI*. h;n>i?-fVS/7t- K -<Vv7t-h 

x—r;ua>cfc9*X7K+^ KM4<ft«. 

[0 0 4 4] S?filSPiiA<X7t?+vST*fe^7^ , j;U=rA 
<D»*Lt^«l»]^a>A(*««Jtt. LT4. 4' 

- >fl/>i?7-U>, 4. 4' - (a. a' -2?** 



mponent (B), is satisfactory,but higfi thickening of component 
(B), furthermore it is difficult with crosslinkingdue to dynamic 
thermal processing after that due to component (Q of 
component (B) todesignate component (B) which is made goal 
as dispersed particle. 

[0039] When ML l +4 (100 °Q exceeds 150, it is difficult, to 
designate the component (B) as continuous phase, in 
composition 20/80 to 70/30 of component (A)/ component 
(B), doing dynamic thermal processing of thecomponent (B) 
due to component (Q, dispersed particle diameter of 
component (B) which it makes the object is not acquired, is not 
desirable. 

[0040] <Component (Q> 



[0041] Functional group of this crosslinking agent is decided by 
acrylic rubber of given, therefore,the embodiment of 
crosslinking agent when crosslink site of acrylic rubber is epoxy 
group or thecarboxyl group, functional group which is chosen 
from functional group, for exanple amino group , acid 
anhydride group ,the carboxyl group , isocyanate group and 
epoxy group which can react with this functional group,the 2 or 
more is compound which is contained in 1 molecule. As for 
these crosslinking agent, it is desirable to jointly use crosslink 
promotion agent of the public knowledge. 

[0042] (jpl)trimethylhexamethylene diamine, ethylenediam 
ine , 1 ,4- diaminobutane or other aliphatic diamines , (jp2) 
methylene tetramine , pentaethylene hexamine , aminoethyl 
ethanolamine or other aliphatic polyamines , the <jp3) 
phenylenediamine , 4,4 - methylene dianiline , toluene 
diamine and diamino ditolyl sulfone or other aromatic amines , 
it is as compound whichcontains amino group. 

[0043] As acid anhydride group or carboxyl group-containing c 
ompound, there is a trimellitic acid anhydride , a pyromellitic 
acid anhydride , a terephthalic acid , a isophthalic acid , a 
adipic acid , a sebacic acid and a cyanuric acid etc. As 
isocyanate group content compound, there is a toluene 
diisocyanate and a isocyanates etc oftheprepolymer which 
designates isocyanate as endgroup. As epoxy group containing 
compound, there are epoxide like bisphenol A , resorcinol and 
hydroquinone or other diglycidyi ether. 

[0044] Embodiment of crosslinking agent type where acrylic ru 
bber where crosslink site is theepoxy group is desirable, is 
ammonium benzoale , dimethyl - zinc dithiocarbamate and 
dimethyl - dithiocarbanic acid ferric as the4,4 - methylene 
dianiline , 4,4'-(a,a!- dimethyl benzyl) diphenyiamine and 
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promoter as crosslinking agent. Especially, combination of 4, 
440,0!- dimethyl benzyl) diphenyiamine and dimethyl - 
dithiocarbamic acid ferric is desirable. 

[0045] Embodiment of crosslinking agent type where crosslink 
site acrylic rubber of carboxyl group isdesirable, 1 ,3- diphenyl 
guanidine , is as hexamethylene diamine , 4,4'- methylene 
dianiline and promoter as the crosslinking agent. Especially 4,4' 
- methylene dianiline and combination of 1 ,3- diphenyl 
guanidine are desirable. 

[0046] Fact that acrylic rubber may possess functional group ot 
her than epoxy group and carboxyl group asthe functional 
group which gives crosslink point before is place where 
youinscribed. When functional group is for example amino 
group, as for Afunctional compound which possesses 
thefiinctionality which reacts with that kind of functional group 
person skilled in the art you know easilyabout, difficulty does 
not exist in selecting for example bis glycidyl compound or 
other suitable compound as crosslinking agent inthat case. 

[0047] <Other component Thermoplastic elastomer composit 
ion due to this invention, kneading above-mentioned 
necessarythree components (A) to (Q undo- heating condition, 
is something which it acquires, but it can addthe other 
component other than according to need component (A) to (Q 
in this kind of thermoplastic elastomer composition . 
Therefore, thermoplastic elastomer due to this invention, 
containing that kind of othercomponent, is something which 
includes also those which become. It is a reason which 
"Including component (A), (B) and (Q, it becomes" with 
stipulates composition which heating and mixing itshould do. 

[0048] According to need for example dimethyl phthalate , di 
octyl phthalate or other phthalic acid esters , tributyl 
phosphate , triphenyi phosphate or other phosphate ester, 
trimellitic acid esters andthe sulfonamide or other plasticizer , 
flame retardant of talc , silica , glass fiber or other filler and 
the public knowledge, there is a antioxidant or other stabilizer , 
a colorant and a lubricant etc as other componentwhich is 
used. 

[0049] (2) Composition ratio of ingredient 

As for production of TPE of this invention from place where it 
isdesirable to do making use of reciprocal revolution method, 
composition ratio ofthe component (A) and (B) is important, 
composition of component (A) and (B) is 20 to 70/80 to 30 
parts bywei^it and preferably 20 to 60/80 to 40 parts by 
weigjit , furthermore thepreferably 25 to 50/75 to 50 parts by 
weight . Quantity of crosslinking agent (Q which is used with 
object which acrylic rubberthe crosslinking is done, 0.1 to 10 
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parts by weight and preferably 0.2 to 7 parts by weight , 
furthermore is preferably 0.5 to 5 parts by weightvis-a-vis total 
amount 100 parts by weight of component (A) and (B). 

[0050] Furthermore, functionality alkene in component (A) or 
content of alkyne to thel 5 wt%, preferably 0.01 to 10 wt% , 
furthermore preferably 0.05 to 8 wt% , as for being before is 
theplace where you inscribed. 

[0051] (3) Make structure 

TPE due to this invention is something which possesses structur 
ewhich dispersed phase of component (B) disperses to uniform 
in matrix of component (A) derivation. In order to actualize 
that kind of structure, it can form with objective- 
consistentoptional method, but representative it does to be and 
preferred method is somethingwhich utilizes generally known 
reciprocal revolution method, crosslinking , and it becomes 
easy to actualize fine dispersed TPEof acrylic rubber which 
crosslinking while improving, and acrylic rubber of 
thecompatibility with formation of crosslinked article of 
acrylic rubber and containingdiene propylene copolymer by 
utilizing this kind of reciprocal revolution method, is done, 
reciprocal revolution method referred to here forming mixed 
state or theblend of component (A) and component (B) which 
first designates component (B) as continuous phase,advancing 
crosslinking reaction of component (B) phase next, in under 
existing ofthecrosslinking agent of component (Q, and under 
melt mixing state, namely doing thermal processing in 
thedynamic, viscosity of (B) phase rising, does reciprocal 
revolution. As for start those where component (B) is 
continuous phase, passing by thecontinuous phase state of 
component (A)/(B) both, as for finally component (A) 
continuous phase / component (B) becomes theblend of 
discontinuous phase attendant upon rise of viscosity of (B) 
phase. This as for blend which is acquired, including crosslinked 
article of the acrylic rubber and containing diene propylene 
copolymer moderately, acrylic rubber which crosslinkingis done 
fine is thermoplastic elastomer competition of structure which 
is dispersed. 

[0052] Generally resin or resin and stabilizer and colorant vario 
us equipmentwhich blends can be applied as production 
equipment in order to obtain TPEof this invention. Each 
component of for example powder or particulate state, to 
make blend which first isdispersed to uniform due to Henschel 
mixer, superrrdxer , ribbon blender and theV blender etc, is 
possible next melt mixing with such as single screw mixing 
extruder, biaxial mixing extruder , roll , Banbury mixer , 
Plastomill and Brabender plastograph. With this invention, it 
is desirable to knead undo- especially nitrogen gas or other inert 
gas atmosphere, melt mixing temperature, 150 to 250 °C 
and preferably 1 70 to 230 °C , is range usually. 
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[0054] ttRrfflttx^xhTHaatt^oT^'j^ 
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Thermoplastic elastomer composition due to this invention is s 
omething which takes generallyknown " sea/island " 
construction which dispersed phase of component (B) 
derivation disperses to theuniform and fine in matrix of 
component (A) derivation as descriptionabove by method 
being offered, particle diameter of dispersed phase is, 0.1 to 
10 |im extent and preferably 0.3 to 6 pm extent . 

[0054] Dispersed particle diameter of acrylic rubber in thermopl 
astic elastomer composition after dyeing with technique of the 
public knowledge, drew up ultralhin slice, observed making use 
of transmission electron microscope, measuredthe surface area 
equivalent diameter corresponding to a circle :Di every of 
dispersed particle of component (B) making use of image 
analyzer ( Japan"? t* Boschniakia rossiaX make Spica IT). 
It calculated average dispersed particle diameter, with next 
formula. Furthermore ni is quantity of particle of diameter 
corresponding to a circle Di. 



SniDl 3 



[0055] 



[0 0 5 6] <J«# (A) > 
A- 1 

K45 MA 4 

A- 2 

[0057] [|§ttttteBt(BlH8S] X#I=3S*& Lfc 

J^iAL, »L^MgCI 2 *l. O^cttfT i 
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[0055] 

[Working Example(s)] Working Example below is something w 
hich shows this invention concretely. These are illustrate ones 
to last, are not something where rangeof this invention is 
limited therefore by these examples, polymer component 
which you use is below-mentioned sort. 

[0056] < component (A)> 

A-l 

Mitsubishi Yuka KK polypropylene resin 

Grade name MA4 

A-2 

7- methyl -1,6- octadiene content propylene copolymer 
and maleic anhydride which are synthesized with thebelow- 
mentioned technique and, melt mixing and reacting product . 

[0057] [Manufacturing support attaching catalyst] In satisfacto 
ry dehydration and it introduced n-heptane 1 liter which 
deoxygenation isdone in flask which nitrogen substitution is 
done, next MgCl2 2.0 moleintroduced 1 .0 mole and Ti(0 * n 
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o^izas$^fcxttsaffai«icTSttsiaLT, *a 
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MFR : 2 



C4 H9)4 and 2 hours reacted with thelOO °C . After reaction 
termination, it lowered temperature to 40 °C, 1 50 
mlintroduced methyl hydrogen polysiloxane next, 3 hours 
reacted. When after reaction termination, you wash solid 
component which is formed with then-heptane, remove one 
part and constituent analysis you do, it was a Ti=15. 2 wt% and 
aMg=4.2wt% 

[0058] In satisfactory dehydration and n-heptane 1 liter which 
deoxygenation is done wasintroduced in flask which nitrogen 
substitution is done, component which issynthesized at 
description above 0.3 mole was introduced with theMg atom 
conversion. 15minintrcKjucingSia40.5rnolewith30 0 C,2 
hours it reacted with 90 °G After reaction termination, you 
washed with n-heptane which was refined. Next ortho - C6 
H4(COOl)20.04 mole mixing to n-heptane 250 ml, it 
introduced with 50 °C,introduced SiCl40.5 mole next and 2 
hours reacted with 90 °C After reaction termination, washing 
with n-heptane, it made catalyst conponent. Ti content was 
2.0 3wt% 



[0059] [Production of copolymer] After substituting autoclave 
of capacity 1 00 liter with propylene, n-heptane 30 liter was 
inserted, support attaching catalyst lO.Og which is manufectured 
with the triethyi aluminum 9.0g, biphenyi dimethoxy silane 4. 
Og and aforementioned method was added. Next, after adding 
hydrogen 12.5 liter, pressure insertion it did propylene, 
agitatedwith 50 °C and 0.5 kgtarEG. While after this, adding 
7- methyl -1,6- octadiene 12 liter, pressure insertion 
doing propylene thetemperature rise it did and kept in 70 °C 
and and 7 kgfaiEG polymerized, after that, with n- butanol 
inactivation after doing catalyst,it extracted catalyst residue 
with water, copolymer, recovered with the centrifugal 
separation , dried. Drying powder 19.3 kg was acquired, melting 
peak due to DSC of this copolymer was 1 52.3 °C to addition 
content of 7- methyl -1,6- octadiene was 4.0 mole% with 
analysiswith Hlnmr. 

[0060] [Production of melt mixing and reacting ones] Above-m 
entioned 7- methyl -1,6- octadiene content propylene 
copolymer 100 parts by weight and maleic anhydride 4 parts by 
weight and bis 4- butyl - peroxy - isopropyi - 
benzenethe 0.1 parts by weight was mixed. These seal it was 
done with nitrogen gas and melt mixing doing withthe twin 
screw mixing extruder which is set to 200 °C, it acquired melt 
mixing and reacting product of the granular, property is below- 
mentioned sort. 

MFR: 2.1(ga0min) 
Maleic anhydride content : 2.8 wt% 
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[0062] A-4| 
A-2lZfitxT. Ji*VU^>^2. 



[0061] A- 3 

In A - 2, maleic anhydride 4 parts by weight modifying gjycidyi 
methaciylate 5 parts by weight and organic peroxide in theO. 
2 parts by weight, it did operation of being similar to A - 2. 
property of melt mixing and reacting product which is acquired 
is as follows. 

MFR: 2.5(^10 min) 

Glycidyl methacrylate-containing quantitative: 3.9 wt 

% 

[0062] A-4 

In A - 2, maleic anhydride modifying 2. 4 parts by weight and 
organic peroxide in theO.l parts by weight, it did operation of 
being similar to A - 2. property which is acquired is as follows. 



MFR: 2 
. 3 (g/1 0#) I 
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-J=7*^V--?=77s htf^JlZX* A- 1 10 OfiS 

S*7K^L^>B£3S£S5. A-2<h[s»$a>*&ia6£ 
{b$l£0. 3££SP£. 18 0°C. 120rpm, 5# 

nsnsttu K£4. 4- 

fg£0)7-tr h>l3T5MH*S3CR**. itffl. teJiLtr 

75 4. 4' .yfl/>57-'J>(D« 

tt % 0. SltHTfcofc. t»tt$£jt«3 4 0mS 

at. b-2 6omss?£, ^'<>y- 

^7^ h93?lZX 1 3 0 r prru 6#IH];gltt&ttU 



[0064] A— 6 I 

^ftofcc 6, 7-5?>*JU-1. 6-*«r*2?X>0 
MFR : 2 



MFR: 2.3(^10 min) 

Maleic anhydride content : 1.2 wt% 

[0063] A-5 

With Brabender plastograph , organic peroxide which is similar t 
oA-1 1 00 parts by wei^it, maleic anhydride 3 parts by 
weight andthe A - 2 180 °C , 120 rpm and 5 min melt mixing 
it did 0. 3 parts by weight,furthermore 5 parts by weight added 4, 
4 - methylene * di * aniline, furthermore 5 min kneaded, 
molten mixture is melted with hot xylene , insoluble matter of 
trace exists, butprecipitating solution with acetone of 3-fold 
amount, it filtered anddried. With infrared analysis of dried 
natter, content of 4,4 - methylene dianiline which 
possessesthe amino endgroup which was calculated was 0.5 
weight % from amino group. Next, powder dried matter 40 
parts by weight and B - 2 (It mentions later. ) 60 parts by 
weight, 1 30 rpm and 6-minute melt mixing weredone with 
wobble vendor plastograph , reaction product was acquired. 

[0064] A-6 

Changing 7- methyl -1 ,6- octadiene into 6,7- dimethyl 
-1,6- octadiene, it did operation ofbeingsimilar to A - 2. 
content of 6,7- dimethyl -1 .6- octadiene was 3.6 mole% 
property of melt mixing and reacting product of granular which 
is acquired isbelow-mentioned sort 

MFR: 2.3(g/10min) 
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Maleic anhydride content : 2.6 wt% 

[0065] A- 7 

Changing 7- methyl -1 ,6- octadiene into 8- methyl -1 
,7- nonadiene, it did operation of beingsimilar to A - 2. 
content of 8- methyl -1 ,7- nonadiene is 3.7 mole%, 
property of melt mixing and reacting product isbelow- 
mentioned sort. 

MFR: 2.5(g/K)min) 

Maleic anhydride content : 2.5 wt% 

[0066] < component (B)> 
B-l 

Nippon Mektron Ltd (DB 69-063-901 8) make acryiate rubbe 
r: "knock* tigfit PA303" 

Crosslink site : Epoxy group 

Mooney viscosity MLl 44(100°Q:36 

B-2 

ShowaDenkoICK. (DB 69-1 10-9268) -Dupont Ltd. make 
ethylene - methyl acryiate copolymer rubber : 

Mooney viscosity MLi44(100°Q:16 
"VamacG" 

Crosslink site : Carboxyi group 

[0067] <Evaluation method> TPE which is acquired with Worki 
ng Example 1 to 10 and Comparative Example 1 to 8 press 
molding wasdone with below-mentioned condition , test piece 
shaving was done fromthe sheet It measured that concerning 
following item. 

Molding condition temperature 220 °C 

Pressure 50/100 kgtfcrm 
Time 1 min / 1 min 

Melt flow rate (MFR) 

According to JIS K - 7210, it measured with 230 °C and 5 kg 
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load (unit g/10min). 

Tensile strength and elongation at break 

With miniature injection molding machine (Minimax) it formed 
in dumbbell, that it measured with 23 °Caccording to JIS K- 
7113 (unit kgficrro and %). 

Compressive permanent strain 

According to JIS K - 630 1 , after compressing, it measured with 
100 °C ,the 2 2 hours and compressed relative 25 % ( unit 
%). 

Hardness 

According to JIS K- 6301, it measured with A type. 
Oil resistance 

Degree of swelling was Calculated in ASTM No.3 oil after 125 
°C and 7 2 hoursdipping, with below-mentioned formula ( unit 

%). 
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[0068] Working Example 1 to 3 

In accordance with composition of Table 1 , in order to become 
eachO.05 parts by weight, it added component A- 1, A-2,B- 
1 and 1 ,3,5- tris (44- butyl -3- hydroxy -2,6- 
dimethyl benzyl) cyanuric acid and thetetrakis (methylene -3 
-(3 ! ,5'- di 4- butyl -4- hydroxyphenyl) propionate) 
methane, under nitrogen atmosphere, 190 °C and 160 rpm , 
with 4 min kneading making use ofbrassiere p<$f- 
plastograph, it added thecrosslinking agent of predetermined 
amount in accordance with composition of Table 1 , 
furthermore kneaded 8 min description above and with identical 
condition. End of reaction was verified from change of 
kneading torque, thekneaded substance which is acquired 
powder fragment was done and TPE was acquired. 

[0069] Working Example 4 to 6 

It modified types of component (A), (B) and crosslinking agent, 
repeating Working Example 1 to 3 and similar operation in 
accordance with composition of Table 1, it acquiredthe TPE 

[0070] Working Example 7 
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Other than modifying component (A) in accordance with comp 
osition of theTable 1 , operation TPE was acquired in same way 
as Working Example 2over again. 

[0071] Comparative Example 1 to 2 

In accordance with composition of Table 1 , it added antioxidant 
which issimilar to Working Example 1, 190 °C , 160 rpm 
and 1 2 min kneaded. 

[0072] Comparative Example 3 to 5 

In accordance with composition of Table 1, Working Example 
1 to 7 and similar operationwere done, evaluation result of 
TPE which is acquired is shown in theTable 2. 

[0073] Comparative Example 6 

In Working Example 5 , other than modifying A-3in A-5, it 
operatedin same way as Working Example 5, acquired TPE. 
evaluation result is shown in Table 2. From result of Table 2, 
in comparison with Working Example 5, it understandsthat 
level of tensile property and compressive permanent strain is 
inferior. 

[0074] Working Example 8 to 10 

Component (A) was modified in accordance with composition o 
f Table 3, theoperation of being similar to Working Exanple 2 
was done, evaluation result is shown in Table 4. 

[0075] Comparative Example 7 to 8 

In accordance with composition of Table 3, operation of beings 
irrdlar to Working Exanple 8 to 1 0 was done, evaluation 
result is shown in Table 4. 

[0076] 
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[«2] [Table 2] 
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[Table 3] 
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[Table 4] 
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[0080] 

[Effects of the Invention] As for TPE due to this invention, in 
moldability, hardness, mechanical strength and oil resistance, 
high level as for being something which possessesthe balance 
which is superior, before it is a place where youinscribed in 
section of" summary of invention 
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